A study on the relationships between some fruit characteristics in cherries.
Introduction
Fruit characteristics such as fruit weight, fruit size, fruit diameter, fruit stalk thickness and length, acidity, soluble solids, fruit cracking, etc. are very important for cherry marketing [1] [2] [3] [4] . Therefore, defining these characteristics and determining relationships between them will help researchers in studies on improving fruit quality and developing new cultivars through breeding. Consequently, the knowledge of these relationships may contribute to producing the good quality fruit demanded by markets and consumers. Some studies have already shown that there are correlations between some fruit characteristics [5] [6] [7] [8] .
Our study aimed at helping to solve problems such as fruit cracking, determining relationships between some fruit characteristics. Moreover, as there are not a lot of such studies, it could provide technical or practical information for researchers to explain some experimental results.
Materials and methods
Our experiment was carried out on 35 sweet cherry cvs. in Amasya, Turkey, in 2001 (table I) . Three 18-to 20-year-old trees, planted at a 7 m × 7 m distance, were selected for each cultivar. The fruit characteristics such as the fruit weight, fruit diameter, fruit stalk length and thickness, fruit firmness, cracking index, soluble solid content, fruit acidity, pH and [fruit flesh / fruit stone] rate were determined for 50 fruit samples. These samples were extracted at random from fruit picked on selected trees, at the optimal ripening time determined by the fruit color and soluble solid content.
The fruit firmness was measured by removing the fruit skin on both cheek sides of the fruit at the maximum width of the fruit, opposite the suture line. A penetrometer (FHR-5, fruit hardness tester) with a 4.5-mm-diameter spherical tip was used. Soluble solid content was determined with a refractometer, acidity was measured as the equivalent of malic acid, pH was measured with a pH meter and the cracking index (%) was assessed with Christensen's methods [9] . The relationships between the fruit characteristics were determined by multiple regression analysis by using the Excel 7.0 and SlideWrite 2.0 package programs.
Results and discussion
There was a positive polynomial relationship between the fruit stalk thickness and fruit cracking (R 2 = 0.2684**) (figure 1). The cultivars with the thickest fruit stalks had a higher cracking index than that of the cultivars with the thinnest fruit stalks. For cherries, many studies have been carried out on the factors affecting fruit cracking [10] [11] [12] [13] [14] [15] [16] . A recent study [13] reported that the passing of water into or out of fruit through the fruit stalk might cause fruit cracking. According to our results, the fruit stalk thickness may be an important criterion affecting fruit cracking. There was a positive polynomial relationship between the fruit weight and the fruit stalk thickness (R 2 = 0.4476**) and fruit firmness (R 2 = 0.2754**) (figure 1). The fruit stalk thickness and fruit firmness of the cultivars with the heaviest fruits were higher than those of the cultivars with the lightest fruits. Also, Christensen [17, 18] showed that the fruit firmness of the cultivars with the heaviest fruits such as Spalding, Larian, Lambert and Badeborner cvs. was higher than that of the cultivars with the lightest fruits such as Sekunda, Asdonhse, Jaboulay and Early River cvs.
The acidity content of the cultivars with the heaviest fruits was the highest; thus, their pH was lower than that of the others (figure 2). In the same way, Kappel and Lane [4] reported that the acidity of the cultivars with the heaviest fruits such as Sonata, Skeena and Sandra cvs. was higher than that of the cultivars with the lightest fruits such as Santina and Van cvs. In our study, the acidity and soluble solid content of the cultivars with the firmest fruits were the highest (figure 2).
Moreover, in the cultivars we studied, there was a positive polynomial relationship between the fruit weight and fruit diameter (R 2 = 0.9455 ** ): the fruit diameters of the cultivars with the heaviest fruits were larger than those of the cultivars with the lightest fruits. Theiler-Hedtrich [7] , studying some cultivars, also found a linear regression between the fruit weight and fruit diameter. In cherries, fruit diameter is an important criterion to help the fruit classification. Thus, the relationship can be used in cherry marketing and industry. There was also a positive polynomial relationship between the acidity and fruit diameter (R 2 = 0.3411 ** ) and soluble solid content (R 2 = 0,1263*): fruit diameters of the cultivars with the highest acidity content were larger, while their soluble solid content was lower than that of the cultivars with the lowest acidity content. In addition, there was a positive linear regression between the fruit stalk thickness and fruit diameter (R 2 = 0.3363 ** ). Fruit diameters of the cultivars with the thickest fruit stalk were larger than those of the cultivars with the thinnest fruits.
Conclusions
Our study on 35 cherry cultivars determined significant relationships between some of the fruit characteristics investigated. The R 2 values showing the relationships were low; however, these values are statistically important. Consequently, determining the relationships may help researchers to solve some problems such as fruit cracking; it may contribute to producing fruit with good quality and help to evaluate new cultivars. Relationships between the cherry characteristics fruit weight, acidity content (A) and pH, and between fruit firmness, soluble solid content (Ss), pH and acidity content (significance: *** at the 0.1% level, ** at the 1% level, * at the 5% level).
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